INTRODUCTION
Infectious diseases remain as an important worldwide health problem and the control of them is the subject of constant scientific endeavor. Additionally, the appearance of microbial strains resistant to chemotherapeutic agents is an emerging problem. The severe side effects and the emergence of drug-resistance mutants during long-term medication with these drugs have often limited their administration to patients (Bacon et al., 2003; Morfin and Thouvenot, 2003) . Herbal remedies used in the traditional folk medicine provide an interesting and still largely unexplored source for the creation a development of potentially new drugs for chemo-therapy which might help to overcome the growing problem of resistance and also the toxicity of the currently available commercial drugs. The traditional medicinal methods, especially the use of medicinal plants, still play a vital role to cover the basic health needs in the developing countries (Awadh et al., 2001) . Therefore, it is of great interest to carry out a screening of these plants in order to validate their use in folk medicine and to reveal the active principle by isolation and characterization of their constituents (Awadh et al., 2001 ) and thus, the evaluation of the cytotoxic potential of novel candidates to antimicrobial agents is an important area of research. In our searching for natural products as potential antimicrobial drugs, Ficus vasta is a very large tree from Moraceae family growing over 25 m tall. F. vasta is a tree of dry north and eastern Africa, Sudan, Ethiopia, Saudi Arabia and Tanzania (Dawit et al., 2003) . In traditional medicine, F. vasta used in rheumatism, pains, intestinal worms (Kitessa et al., 2007) . It was already studied for the extract from the fruits of F. vasta antibacterial (Al-Fatimi et al., 2007) , mainly against Gram-positive bacteria, and antihelmintic (Raju et al., 2011) activities. There are no previous reports about phytoconstitutents and the cytotoxicity against Vero cells, anti-HSV-1 and antibacterial activities from the aerial parts of F. vasta, which are now described in this research article.
INTRODUCTION MATERIALS AND METHODS
process. The extract was concentrated under reduced pressure to give 39 g of the crude extract and the extract was subjected to preliminary phytochemical analysis to detect the main phytoconstituents and all the phytochemical tests were carried out according to that described by Yadav and Agarwala (2011) .
Phytochemical Characterization of F. vasta aerial parts methanol 80% extract All the isolated compounds were purified on Sephadex LH-20 column using methanol and different mixtures of methanol and distilled water.
General method for acid hydrolysis of flavonoid glycosides 5 mg of each flavonoid glycoside 8, 9 and 10 in 5 ml 10% HCl was heated for 5h. The aglycones were extracted with EtOAc and identified by co-TLC with authentic standards. The sugars in the aqueous layer were identified by copaper chromatography (co-PC) with authentic markers on Whatman No. 1 sheets in solvent system (n-BuOH-AcOH-H2O 4:1:5 upper layer).
Cytotoxicity assay
Vero cells (epithelial cells from kidney of Cercopithecus aethiops) were cultured in 96-well microplates, and the monolayers were incubated for 72 h at 37 o C and 5% CO2 with DMEM containing 5% fetal bovine serum (FBS) and 1% dimethyl sulfoxide (DMSO), penicillin G (100 IU/ml), enrofloxacin (10 µg/ml) and amphotericin B (1.25 µg/ml) with 2-fold serial dilutions of the extract at different concentrations, ranging from from 3.8 to 1900 µg/ml to methanol 80% of F. vasta methanol extract. For this, 3 repetitions of 8 wells were used for the evaluation of extract dilution. The in vitro toxicity of methanol 80% of F. vasta extract which was sterilized by filtration through PVDF membranes (pore size 0.22 µm), was determined by quantifying the viable cells using 3-[4,5-dimethyl-thiazol-2-yl]-2,5-diphenyltetrazolium bromide (MTT), which is converted into a purple formazan by mitochondrial dehydrogenases (Denizot and Lang, 1986) . Fifty percent cytotoxic concentration (CC50) was defined as the extract concentration which could reduce by 50% the number of viable cells, when compared with a control without it, and it was calculated by regression analysis of the doseresponse curves.
Antiviral assay
The screening of the antiviral activity of F. vasta methanol extract against HSV-1 was carried out on confluent monolayers of Vero cells in 96-well microplates by adding the highest non-toxic concentration determined by the MTT method (119 µg/mL) during the HSV-1 (100xTCID50) adsorption step and after adsorption in the same concentrations within the maintenance medium (DMEM with 5% FBS and 1% DMSO added by antibiotics and antifungal). The viral replication was performed for 72h at 37 o C and 5% CO2 incubation. The inhibition of the HSV-1 replication was related to the absence of any viral induced cytopathic effect at the highest non-toxic concentration of the extract, evaluated by observation of the monolayers under microscope, when compared with a control without it. Thus this test aimed to verify a decrease in the virus titer obtained by the endpoint titration method (Reed and Müench, 1938) due to the plant extract.
Antibacterial assay
The antibacterial activity of F. vasta methanol extract was evaluated against Staphylococcus aureus (ATCC 25923), Staphylococcus epidermidis (ATCC 12228), Escherichia coli (ATCC 25922) and Pseudomonas aeruginosa (ATCC 27853) strains by the disk-diffusion method. Briefly, sterilized filter paper disks of 6 mm diameter were impregnated with 10 µL of the control substances (1% DMSO, 0.05% enrofloxacine or 20% chlorhexidine) or with extract solution (119 µg/mL in 1% DMSO) previously sterilized by filtration on polyvinylidene difluoride membranes with pore diameter of 0.22 µm. The impregnated disks (n=3) containing 1.19 µg of the extract were positioned on the top of the Petri dishes containing 25 mL of MuellerHinton Agar previously seeded with a bacterial suspension adjusted to the 0.5 degree of the McFarland turbidity scale, which corresponds to a concentration of 1.5x10 8 CFU/mL. The plates were incubated at 35°C for 24 h and after that, the diameter of the zone of inhibition of the bacterial growth around the discs were determined. Naringenin (5) Luteolin (6) Quercetin (7) Vitexin (R= glucose) (8) Quercetin 3-O-β-glucoside (R=glucose) (9) Rutin (10) (Sardari et al., 2009) , some of them from the Moraceae family. It is already reported that the cytotoxicity potential of compounds varies with the type of cell line and the method employed to evaluate it (Nogueira et al. 2011) , also with the type of substance which is investigated and its time of exposition (Van de Sandt, 1992) . The screening of anti-HSV-1 activity of the extract was carried on at the highest non-toxic concentration (119 µg/mL) in Vero cells, because being the viruses intracellular parasites, the death of the cells could lead to a false antiviral effect. The extract did not inhibit the development of the HSV-1 induced cytopathic effect (rounded cells and production of syncytium) at this concentration, as observed in figure 2. Regarding the compounds identified in the phytochemical characterization, there are reports of antiviral activity against HSV-1 for purified flavonoids quercetin and naningerin (Cotin et al., 2012) evaluated by the ortho-nitrophenyl-β-Dgalactopyranoside (ONPG) method, which measures the percentage of surviving cells in relation to an infected control. Differences in the methods employed to evaluate the antiviral activity as well as possible lower concentrations of these compounds in the methanol extract of F. vasta or even interactions of the different molecules present in the extract with them could perhaps explain the absence of anti-HSV-1 activity observed in this study. The screening of the antibacterial activity of the methanol extract of F. vasta aerial parts showed no inhibition of the growth of Gram-positive (S. aureus, S. epidermidis) or Gram-negative (E. coli, P. aeruginosa) bacteria, unlike the controls 20% chlorhexidine and 0.05% enrofloxacine (figure 3). Concentrations above 119 µg/mL (highest nontoxic concentration in Vero cells) could be tested further aiming non-parenteral applications of the extract as antiseptic or disinfectant. This is supported by a report of antibacterial activity mainly against Gram-positive bacteria for an methanol extract from the fruits of F. vasta (Al-Fatimi et al., 2007) , which was evaluated by the diskdiffusion method employing disks impregnated with 2 mg of the extract, despite the 1.19 µg employed in this study.
Phytochemical analysis
Phytochemical analysis of methanol extract of F. vasta aerial parts revealed that it contained carbohydrates, tannins, flavonoids, coumarins, alkaloids and triterpenes (table 3) . Chromatographic separation and purification of methanol extract of F. vasta allowed the identification of β-sitosterol, stigmasterol, lupeol, ursolic acid, naringenin, luteolin, quercetin, vitexin, quercetin 3-O-β-glucoside and rutin (figure 4). Their structures were elucidated on the basis of UV, 1 H-NMR, 13 C-NMR and MS analyses.
Structure elucidation of the isolated compounds
Data is given in table 2.
Identification of the active compounds of F. vasta methanol extract
Chromatographic separation and purification of the methanol 80% extract of F. vasta methanol extract resulted in the isolation and identification of compound 1 (β-sitosterol) and compound 2 (stigmasterol) which gave dark spot under short UV light that changed to violet colour on spraying with vanillin sulphuric and heating in an oven at 110°C for 5 min. NMR spectral data has shown signals very close to compound 1 (β-sitosterol) and compound 2 (stigmasterol) (Pateh et al. 2009 ). Compound 3 (lupeol) gave a dark spot under short UV light and changed to pink to violet upon spraying with vanillinsulphuric acid and heating in an oven at 110°C for 5 min. NMR spectral data showed signals very similar to lupeol (Abdullahi et al., 2013) . Compound 4 (ursolic acid), was detected through spraying with vanillin sulphuric and heating in an oven at 110°C for 5 min and it gave violet spot at visible light, also NMR and MS spectral data are in accordance with published literature (Zuhal et al., 2006) . Compound 5 (naringenin) was obtain as deep purple spot under UV light and changed to yellow when subjected to ammonia and AlCl3. Spectral data are very close to that described by Ibrahim et al. (2003) . Compound 6 (luteolin) showed a deep purple spot under UV light which changed to yellow with ammonia vapor indicating that a flavone with free 5-OH and 4'-OH and spectral data of compound 6 is very close to that of (Owen et al. 2003) . Compound 7 (quercetin) yellow spot and gave fluorescence yellow colour after spraying with AlCl3 and its spectral data are very similar to Manguro et al., 2005. Compound 8 (vitexin) gave deep purple spot under UV light and changed to yellow when subjected to ammonia and AlCl3. With complete acid hydrolysis, there is no change for compound 8 and thus, it was subjected to ferric chloride degradation, the products being chromatographed with authentic flavonoid aglycone and sugar samples, where apigenin as an aglycone and glucose moiety were detected and all spectral data were very close to that of (Yun-Lina et al., 2000) . Compound 9 (quercetin 3-O-β-glucoside) is obtained as deep purple spot and the compound gave yellow colour when exposed to ammonia vapour and gave a bright yellow colour when spraying with AlCl3. Complete acid hydrolysis of the compound gave quercetin as an aglycone and glucose as sugar moiety. Spectral data of this compound is very close to spectra of Song et al. (2007) . Compound 10 (Rutin) gave a deep purple spot under UV light and changed to yellow when subjected to ammonia and AlCl3 and complete acid hydrolysis gave quercetin as an aglycone and glucose and rhamnose as sugar moieties and its spectral data was very similar to that of (Sintayehu et al., 2012) .
CONCLUSION
This study evaluated the cytotoxicity of the methanol extract of the aerial parts of F. vasta in Vero cells, presenting a CC50 value which is intermediate among those already reported for F. vasta methanol extract of the fruits or extracts of some Moraceae species in different types of cell lines. This cytotoxicity determination will be important to be analyzed in the future if biological activities were found for this extract, because effective doses smaller than cytotoxic doses are desirable. There were not observed anti-HSV-1 activity and antibacterial activity against S. aureus, S. epidermidis, E. coli and P. aeruginosa at the highest non-toxic concentration of the extract in Vero cells by the methods employed in this study. Also this study gave a light on the main constituents of the extract, carbohydrates, tannins, flavonoids, coumarins, alkaloids and triterpenes and also identifies the bioactive compounds, β-sitosterol, stigmasterol, lupeol, ursolic acid, naringenin, luteolin, quercetin, vitexin, quercetin 3-O-β-glucoside and rutin from F. vasta methanol extract.
